Manduca sexta serpin-4 and serpin-5 inhibit the prophenol oxidase activation pathway: cDNA cloning, protein expression, and characterization.
Infection stimulates the innate immune responses of insects, including activation of prophenol oxidase (pro-PO) in plasma as the last step of a serine protease cascade. To investigate the roles of protease inhibitors in regulating this pathway, we cloned cDNAs for two new serpins (serpin-4 and serpin-5) from the tobacco hornworm, Manduca sexta. Serpin-4 and serpin-5 mRNAs are constitutively expressed at a low level in larval hemocytes and fat body and increased dramatically upon bacterial challenge. These serpins are present in larval plasma at approximately 3 (serpin-4) and approximately 1 mug/ml (serpin-5) and increased 3-8-fold by 24 h after injection of bacteria or fungi. Recombinant serpin-4 and serpin-5 decreased pro-PO activation when added to plasma, but they did not directly inhibit the pro-PO-activating proteases. Instead, they apparently regulate the pathway by inhibiting one or more target proteases upstream of the pro-PO-activating proteases.